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TITLE OF THE INVENTION: 
REPRODUCTION METHOD FOR PRINTING 



RELATED APPLICATIONS 

The present disclosure relates to the subject matter disclosed in German 
applications No. 101 10 736.5 of March 1, 2001 and No. 101 54 655.6 of October 
31, 2001, which are incorporated herein by reference In their entirety and for all 
purposes. 

FIELD OF THE INVENTION 

[0001] The Invention relates to a reproduction method for printing in which 
characteristic data of an original are transformed into data required for printing. 
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BACKGROUND OF THE INVENTION 

[0002] In reproduction methods for printing a color proof Is usually made, for 
example, from a slide using corresponding color filters. The color space 
associated with a scanner is an RGB color space with the process colors red (R), 
green (G) and blue (B). During the printing, for example, offset printing, the 
color proofs are screened. The color impression in offset printing is based on 
autotypical color synthesis, i.e., on a combination of additive color synthesis and 
subtractive color synthesis. The process color space of the printing inks is usually 
a CMYK color space in which the process colors are cyan (C), magenta (M), 
yellow (Y) and black (K). 

[0003] The resulting print should naturally be as close as possible to the 
original, i.e., the quality and color fidelity of the image reproduction in the print 
should be as high as possible. 

[0004] During the printing itself, a specific problem occurs in that mechanical 
influences cause ink dots to be squeezed, for example, in offset printing during 
transfer from the offset plate to the rubber blanket and then again during 
transfer from the rubber blanket to paper. A printed screen dot is then enlarged 
during the printing operation, i.e., it has a larger dot area than was actually 
provided for by the transformation from the original to the data required for 
printing. In principle, dot gain is an undesired and annoying effect which may 
affect the color reproduction in the print. The effect of dot gain may result in 
color distortions in the print in comparison with the original. 
[0005] The effect of dot gain is indicated by a so-called characteristic curve of 
printing (printing characteristics) in which the area coverage in the print is 
shown with respect to the area coverage in an original with a colored application, 
for example, a film or a plate. Without dot gain, the characteristic curve of 
printing would be a straight line which represents a line bisecting the angle 
between ordinate (area coverage in the print) and abscissa (area coverage in the 
original with a colored application). 

[0006] In the publication "PHILOSOPHIE DES COLOR MANAGEMENT; 
Postscriptum Color Management" by S. Brues, L. May and D. Fuchs, LOGO 
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GmbH, 2""^ edition, February 2000, reproduction processes are described against 
the background of color management. 

[0007] The object underlying the invention is to provide a reproduction 
method for printing in which the dot gain is controllable so as to obtain optimum 
reproduction results in the print. 



015776.0000 DALLAS 548973.1 



3 



ATTORNEY DOCKET 

No. 015776.0000/B74376/A 99 816 T 



PATENT APPLICATION 



SUMMARY OF THE INVENTION 

[0008] This object Is accomplished in accordance with the invention in that a 
modified characteristic curve of printing which in relation to the ideal 
characteristic curve of printing has a maximum above an area coverage of 50 % 
5 Is predefined for the transformation of the data In order to control the dot gain in 
printing. 

[0009] The modified characteristic curve of printing can be represented by 
plotting the dot gain (in percent) against the area coverage in percent of the 
plate or film. 

1^0 [00010] In this representation the abscissa (the 0 % line of the dot gain) is the 

C3 

m ideal characteristic curve of printing. 

f3 [00011] In accordance with the invention, a modified characteristic curve of 
y printing or a modified dot gain Is predefined, which Is not based on experimental 
2^ values, but is theoretically predefined. To date, it is common practice to 
^;^15 determine experimental printing characteristics and to then take these into 
|j account In the transformation. However, the actual printing characteristics 
(characteristic curve of printing) differ from printing machine to printing machine 
and are dependent upon the quality of the printing inks used and also upon the 
type of paper on which the printing is done. The determining of the printing 
20 characteristics (characteristic curve of printing) in each case involves 
considerable expenditure. 

[00012] In accordance with the invention provision is made for the maximum of 
the modified characteristic curve of printing in relation to the ideal characteristic 
curve of printing to lie above an area coverage of 50 % and, in particular, to lie 

25 at an area coverage of between 50 % and 70 %. Very good results have been 
obtained when the maximum of the modified characteristic curve of printing in 
relation to the ideal characteristic curve of printing lies at approximately 60 % 
area coverage. These good results are, above all, due to the fact that in modern 
reproduction processes screen dots do not have a square cross section but are, 

30 for example, substantially circular. This is also the reason why in the printing of 
all screen dots of a screen, there Is not total area coverage, I.e., there is not 100 
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% area coverage. The maximum should lie in a range where neighboring screen 
dots start to overlap. This Is the case when an area coverage of more than 50 % 
Is reached. 

[00013] Theoretically, circular dots on an area on which they are arranged like 
5 a checkerboard start to overlap at an area coverage of approximately 78 % (7i/4 
• 100 %). If a dot gain of approximately 10 % to 25 % is also taken into account 
the maximum should then lie at approximately 60 % area coverage. 
[00014] As theoretical ansatz for the characteristic curve of printing, a zero 
crossing may lie at a finite value of the area coverage, i.e., in particular, outside 
|40 an area coverage of 0 % and/or an area coverage of 100 %. The modified 
|5 characteristic curve of printing in the range of low area coverages from zero area 

ft coverage to the corresponding zero crossing thus corresponds to the ideal 

W 

y characteristic curve of printing and alternatively or additionally in the range of 
% high area coverages from the zero crossing to 100 % area coverage to the ideal 
¥l5 characteristic curve of printing. In particular, this ansatz is based on the 
m observation that at low area coverages a higher color fidelity is achieved when 
f'i the modified dot gain is not set too high. This is due to the fact that in the case 
p of small area coverages, the printed dots are small and so the dot gain is 
presumably of less importance. An unsuitable compensation attempt can then 
20 cause much stronger color deviations than the renunciation of compensation in 
accordance with the invention or a reduction in the compensation in the case of 
very small area coverages. In the case of very small area coverages (less than 3 
%) it is also very difficult to print dots from a mechanical viewpoint insofar as 
the printing is performed with damping in the offset process. For this reason, 
25 too, it is therefore expedient not to carry out any modification below this area 
coverage limit. 

[00015] Furthermore, the modified characteristic curve of printing is based on 
the observation that the modified dot gain is also to be set lower in the case of 
high area coverages. One reason for this, at least for the range of high area 
30 coverages, is probably that in modern reproduction processes corresponding 
screen dots are circular, so that from an area coverage of more than 
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approximately 60 % on neighboring screen dots start to overlap and also in the 
printing of all screen dots of a screen, the area coverage is not complete, i.e., 
does not correspond to a 100 % area coverage. As it is difficult to keep small 
dots open in a complete color area, here, too, an unsuitable compensation can 
5 result in stronger color deviations than no compensation at all. The above 
difficulties occur, in particular, in offset processes with damping. 
[00016] The modified characteristic curve of printing is a continuous and, in 
particular, continuously differentiable curve or predefined values which can be 
interpolated by such a curve. It is, however, advantageous for the curve to have 
Jo a first monotonic range in which the modified dot gain starts from the zero point 
3 at low area coverage, increases towards a maximum and from this maximum 
decreases towards the zero point at high area coverage. 



'i 



W [00017] Owing to the fact that a modified - I.e. theoretical or hypothetical - 
ill characteristic curve of printing is predefined, this characteristic curve of printing 
has only few, quickly adjustable parameters. Even if an original is to be printed 
on different printing machines, the characteristic curve of printing does not have 
to be experimentally determined each time for each printing machine, but 
instead the modified characteristic curve of printing in accordance with the 
invention is predefined, and the available parameters are set so as to yield 
20 optimum results. An additional precondition may, however, be that, for example, 
the modified characteristic curve of printing in relation to the ideal characteristic 
curve of printing (the modified dot gain in relation to the area coverage of the 
original with a colored application) has a zero crossing at a finite area coverage, 
i.e., outside 0 % and/or 100 %. 
25 [00018] The reproduction method for printing in accordance with the invention 
can be advantageously used for printing with printing inks which have a high 
density in the print, and, in particular, have a density which so far has not been 
customary in offset printing. Such increased densities are achieved by increased 
concentrations of pigment in the printing inks and also by a higher application of 
30 ink. This, in turn, means an increased layer thickness and therefore an increased 
dot gain, as, in principle, a thicker layer of printing ink can also undergo 
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deformation to a greater extent (be squeezed out further) than is the case with a 
thinner layer of printing ink. Printing Inks for printing at a higher density are 
described in DE 100 03 071 Al and in EP 1 120 445 A2, to which reference is 

hereby expressly made. 
5 [00019] A corresponding set of printing inks comprises the color tones yellow, 
red or magenta, cyan and black, and the difference of the optical density 
(logarithm of opacity) of the printing ink in the color tone black from the density 
of the printing ink in the chromatic tone with the highest density in the print is 
approximately 0.5. It has been found that use of printing inks where there is this 
j^CO difference value results in density ranges of 2.2 and higher. This 0.5 value is 
^ presumably determined by the physiological properties of the human ability to 
W see colors, i.e., in particular, by the arrangement and formation of the rods and 
y cones in the eye and by the signal processing in the brain. It seems that this 
^ value Is universal. In a variant of an embodiment, the color tone of the 
^il5 chromatic color with the highest density is cyan. 

5% [00020] Furthermore, provision may be made for the difference of the optical 
W density between chromatic colors with neighboring density values to be 0.1 or, if 
p this difference is larger, to lie as close as possible to 0.1. This 0.1 value also 
seems to be determined by the properties of the human system of seeing colors. 

20 With correspondingly produced printing inks a high density range is then 
achievable in printing. It may happen that in the case of a high density of a 
printing ink, if the difference value of 0,1 was selected, a process color tone 
cannot be distinguished by the human eye from identical color tones with lower 
density values. For example, a yellow color tone with a density of 2.3 cannot be 

25 distinguished from one with the value 2.0. In such a case, it is therefore 
expedient to diverge from the above rule in order to keep the production costs of 
the printing ink low and to facilitate handling during the printing. The difference 
should then be selected as close as possible to a value of 0.1. 
[00021] In order to achieve a high density range it is particularly advantageous 

30 for the optical density of the printing ink in the color tone black to be at least 
2.3. 
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[00022] Printing inl<s are usually made from a mixture of a binder, a colorant 
and printing additives. In a first embodiment of a set of printing inks, the 
aforesaid preconditions are met. In particular, the colors are advantageously 
produced by the proportion of colorant lying as proportion of pigment in the 
range of between 10 % and 30 % in the printing ink. The binder advantageously 
comprises phenol-modified colophony resin dissolved in oils such as mineral oil, 
vegetable oils or derivatives thereof. 

[00023] The set of printing inks according to the first embodiment with a 
density range of up to 1.9 meets the German Industrial Standard 16539 relating 
to a color scale for offset printing. The corresponding colors are also referred to 
as Euroscale. The inventive set of printing inks can therefore be used both 
"conventionally" at a lower density range and at a higher density range. 
[00024] In a second embodiment of such a set of printing inks, the proportion 
of colorant advantageously lies as proportion of pigment in the range of between 
15 % and 40 %. Modified phenol resin in oil is used as binder. Mineral oil, 
vegetable oil or derivatives thereof can be used as oil. 

[00025] With such a set of printing inks one obtains on account of the high 
proportion of pigment a very high density range which can be 2.4 or more. 
Density ranges of 2.8 to 3.0 have already been achieved. 

[00026] It is expedient for the modified characteristic curve of printing in 
relation to the ideal characteristic curve of printing to correspond to the 
dependence of a modified dot gain upon the area coverage of an original with a 
colored application. The modified dot gain is not a real - experimentally 
measured - dot gain, but an externally predefined hypothetical - theoretical - dot 
gain. 

[00027] In particular, it is advantageous for the zero crossing of the modified 
characteristic curve of printing at low area coverages to lie in the range of 
between 3 % and 30 % area coverage, and, advantageously, to lie at area 
coverages of between 5 % and 25%. The modified dot gain in the range of low 
area coverages is thereby reduced. 
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[00028] It has also proven advantageous for the zero crossing of the modified 
characteristic curve of printing in relation to the ideal characteristic curve of 
printing at high area coverages to lie in the range of between 90 % and 98 % 
area coverage, and, in particular, in the range of between 95 % and 98 % area 
coverage. As a result of this, reproductions with color fidelity in the print have 
also been achieved at high area coverages. 

[00029] Very good results have been achieved when the zero crossing of the 
nnodified characteristic curve of printing at low area coverage has a flatter slope 
than the zero crossing at high area coverage. Printed reproductions of originals 
with high color fidelity have thereby been obtained. With low area coverages, the 
printed dots are snnaller in size and the dot gain should not be overcompensated. 
As the area coverage increases, the compensation should gradually increase. 
With large area coverages, on the other hand, dots are printed over one another 
(in the case of square screen dots this partially occurs at overlapping ends), 
which results in a "negative" screen. There should then be a steeper drop in the 
dot gain compensation in order to keep the influence of this negative screen low. 
[00030] In particular, the slope of the zero crossing at low area coverage lies in 
the range of between 20^ and 30^ and the slope of the zero crossing at high 
area coverage in the range of between 25° and 35°. 

[00031] It is particularly advantageous for the modified characteristic curve of 
printing to be predefined by a mathematical function. A suitable transformation 
of data relating to the original to data for the printing is then quickly achievable 
with such a function containing few clear parameters, and, where appropriate, an 
adaptation can be carried out using one or several of the parameters of the 
predefined mathematical function in order to optimize the printing results with 
respect to color fidelity. 

[00032] In practice, excellent results have been obtained when the predefined 
mathematical function comprises several and, in particular, two arcs of a circle. 
An arc of a circle has further parameters which are predefined by the position of 
the center point of the circle forming the arc of a circle and by the radius of the 
circle forming the arc of a circle and which are correspondingly adjustable. In the 
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case of one arc of a circle there are then three parameters which are adjustable 
(on the additional condition of generation of a continuously differentiable curve 
of the nnodified characteristic curve of printing). This is clear and easy for the 
operator to carry out. In particular, it is also possible for the modified 
characteristic curve of printing to be made up of two arcs of a circle so as to 
obtain different slopes at the zero crossings of low area coverage and high area 
coverage. 

[00033] It is also possible for the predefined mathematical function to be one or 
several arcs of an ellipse, a parabola or a hyperbola. 
I«i0 [00034] In addition to predefining the zero positions of the modified dot gain in 
relation to the area coverage of the original, the modified absolute size of the dot 
gain (the theoretical maximum size of the dot gain) also plays a part in obtaining 
a reproduction with color fidelity. It has been found that good results are 
achieved when the modified characteristic curve of printing in relation to the 
,tl5 ideal characteristic curve of printing has a maximum percent dot gain which is 
^ less than 30 %, Very good results have been obtained, in particular, also for 
W printing inks with high density in the print, when the maximum percent dot gain 
^ lies in the range of 5 % to 30 %, and, for example, at 10 %. 
W [00035] Furthermore, very good printing results are achieved when a modified 
20 black color characteristic curve of printing is used for black in the print, i.e., 
when a modified characteristic curve of printing separate from the other color 
tones (chromatic color tones) is used. It has proven advantageous in printing at 
higher density for the standard density of black to have a certain density 
difference of, for example, 0.5 relative to the chromatic printing colors. This is 
25 disclosed in DE 100 03 071 Al and EP 1 120 445 A2, to which reference is 
hereby expressly made. The difference of the density of black in the print from 
the density of the chromatic colors can then be taken into account by a modified 
characteristic curve of printing of its own. Accordingly, it is expedient to use a 
modified chromatic color characteristic curve of printing of its own or modified 
30 chromatic color characteristic curves of printing separated according to the 
chromatic colors for the chromatic colors. 
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[00036] The inventive process lias produced excellent reproduction results, in 
particular, for printing with printing ini<s with increased density in the print. In 
printing with increased density, the printing inks are applied with an increased 
layer thickness, so that there is also the possibility of stronger deformation here 
5 and the problem of dot gain is thus intensified. By predefining a modified 
characteristic curve of printing in accordance with the invention this increased 
dot gain can be compensated to such an extent that excellent printing results are 
obtained. 

[00037] In particular, good results have been obtained when the standard 
1^40 density in the print in the case of the printing ink with the lowest density lies at 
least at approximately 1.6. 

[00038] It is advantageous to use a CMYK set of process colors for the printing, 
y [00039] Particularly good results were achieved for high printing densities 
f^. when, for example, the standard density in the print with the printing inks in the 
^15 color tone yellow (Y) lies at approximately 2.0, in the color tone magenta (M) at 
^1 approximately 2.4, in the color tone cyan (C) at approximately 2.5, and in the 
PJ color tone black (K) at approximately 3.0. 

© [00040] In particular, printing inks made from a mixture of a binder, a colorant 
and printing additives, in which the proportion of the colorant in a printing ink as 
20 proportion of pigment lies in the range of between 15 % and 40 %, can be used 
as printing inks with high density in the print. Such printing inks are described in 
DE 100 03 071 Al and EP 1 120 445 A2, to which reference is hereby expressly 
made. 

[00041] In a variant of an embodiment the transformation from the original to 
25 printing data comprises a color space transformation from an RGB color space to 
a CMYK color space in order, for example, to be able to print with a printing 
machine an original from a monitor or a slide. 

[00042] The inventive reproduction method for printing can be used with 
advantage in offset printing. 
30 [00043] It is particulariy advantageous for the modified characteristic curve of 
printing to be entered in a color management system. Adobe Photoshop, for 
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example, is used as such a color management system. (Adobe and Photoshop 
are registered trademarks of Adobe Systems Incorporated.) Color data are 
processed by color management systems so that starting from an original a 
printed reproduction results which corresponds with respect to color to the 
original. With color management systems a colored reproduction corresponding 
to the original is also obtainable in modern reproduction environments. Attention 
is called in this connection to the publication cited at the outset "PHILOSOPHIE 
UND TECHNIK DES COLOR MANAGEMENT", to which reference is expressly 
made. Such color management systems often have interfaces via which 
experimental characteristic curves of printing can be entered. Entering the 
modified characteristic curve of printing according to the invention In a color 
management system yields good reproduction results in respect of compensation 
of the dot gain in a simple way. 

[00044] It Is also Important that when the modified characteristic curve of 
printing is used within the framework of a color management system and 
individual values are entered, the values lie close enough to ensure that the 
predefined modified characteristic curve of printing is taken into account. In 
particular, it is important that at the edges of the curve the values be sufficiently 
close at the zero crossings as it is there that the dot gain has the greatest 
influence on the color fidelity. 

[00045] The following description of preferred embodiments serves in 
conjunction with the drawings to explain the invention in greater detail. 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 



[00046] Figure 1 is a schematic illustration of the reproduction of an original in 
a print; 

[00047] Figure 2a shows schematically a screen dot saturated with printing ink 
on an offset plate; 

[00048] Figure 2b shows the ink dot after transfer onto a rubber blanket, and 
[00049] Figure 2c shows the ink dot after transfer onto the paper in print; 
[00050] Figure 3 shows a typical characteristic curve of printing and an ideal 
characteristic curve of printing; and 

[00051] Figure 4 shows two embodiments of predefined modified characteristic 
curves of printing as modified dot gain in relation to an area coverage in the 
plate of the original. 
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DETAILED DESCRIPTION OF THE INVENTION 

[00052] To produce a print 10 from an original 12, one proceeds, for example, 
5 as shown in Figure 1, by generating from the original 12, for example, a slide, 
color separations (color proofs) in an RGB color space containing the process 
colors red (R), green (G) and blue (B) using a scanner. These data are converted 
by a transformation 14 into data, for example, of a CMYK color space containing 
the process colors cyan (C), yellow (Y), magenta (M) and black (K). 
|,iO [00053] Intermediate transformations from RGB to LAB and then from LAB to 
CMYK may also be performed. In this connection, reference is made to the 
S publication cited at the outset "PHILOSOPIE DES COLOR MANAGEMENT". 
ta [00054] Colorimetrically, the transformation represents a unique association of 
a color space with a reference color system. For example, a corresponding color 
^15 value from the reference system Is associated with each RGB value of a scanner 
^ color space. A standard, the so-called ICC (International Color Consortium) 
W standard, applies to the device-Independent reference or association color space, 
p [00055] The color transformation can be performed using mathematical models 
W such as, for example, matrix operations or reference tables. 
20 [00056] The data file in the CMYK color space is process-specific, for example, 
there are different data files for Intaglio printing, offset printing or screen 
printing. 

[00057] In the example of offset printing, the color separations are then 
screened separately for R, G and B and copied onto an offset plate which, in 

25 particular, is formed by a grained zinc plate. In the offset machine, the offset 
plate is fixed on a plate cylinder and serves to take the printing ink from the ink 
rollers onto the parts carrying the image. The printing ink is transferred onto the 
paper via a rubber blanket fixed on a cylinder so as to reproduce the original 
thereon. The printing inks with the color tones C, Y and M are printed over one 

30 another together with a black plate for increasing the contrast. 
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[00058] Figures 2a, 2b, and 2c show schematically ink dots in the transition 
from the offset plate onto the paper. Figure 2a shows an offset plate 16 with an 
ink dot 18. Figure 2b shows the same ink dot 18' after transfer onto a rubber 
blanket 20. 

[00059] Owing to impression pressures exerted during the transfer from the 
offset plate to the rubber blanket 20, the ink dot 18' is squeezed, i.e., the dot 
area of the ink dot 18' increases as a result of the impression pressure to which 
the layer of ink 18 lying on a screen dot is subjected during the transfer. 
[00060] Finally, Figure 2c shows the same ink dot 18" after transfer onto paper 
22. Here, too, a further squeezing (dot gain) occurs on account of impression 
pressures to which the ink dot 18' is subjected during the transfer from the 
rubber blanket 20 to the paper 22. 

[00061] The extent of the increase in the dot area of the dot 18" in comparison 
with the dot 18 on the offset plate 16 depends, aside from the dependence on 
the impression pressures, in particular, on the amount of ink made available to 
the offset plate 16 by the ink rollers. The heavier the ink application during 
printing, the greater is the dot gain that is to be anticipated. 
[00062] In addition, the dot gain is also dependent upon the condition of the 
rubber blanket 20, the printing speed, the quality of the printing ink and the 
quality of the paper on which the printing is done. 

[00063] Figure 3 shows the area coverage in the print as a function of the area 
coverage in the plate. The corresponding curve 24 is referred to as characteristic 
curve of printing. This shows the dependence of the dot gain on the parameters 
of the printing process, i.e., as described above, in particular, the impression 
pressures during the transfer from the offset plate 16 to the rubber blanket 20 
and from there onto the paper 22, the condition of the rubber blanket, the 
printing speed and also the layer thickness. Aside from the density in the print, 
the characteristic curve of printing 24 thus also depends on the offset printing 
machine itself. The characteristic curve of printing 24 is usually determined 
experimentally for a certain printing machine. 
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[00064] Also drawn in Figure 3 is an ideal characteristic curve of printing 26 in 
the event there were no dot gain, i.e., if the ink dots 18 on the offset plate 16 
were transferable without squeezing as ink dots 18" onto the paper 22. 
[00065] The dot gain, for example, the dot gain 28 at an area coverage of 50 
% of the plate, is the difference between the actual characteristic curve of 
printing 24 and the ideal characteristic curve of printing 26. 
[00066] The ideal characteristic curve of printing 26 is the line bisecting the 
angle between abscissa and ordinate (45° straight line). 

[00067] In accordance with the invention, a nnodified characteristic curve of 
printing shown with reference to two exemplary embodiments in Figure 4 is now 
predefined. The first embodiment of a modified characteristic curve of printing is 
designated by reference numeral 30 and the second embodiment by reference 
numeral 32. The two modified characteristic curves of printing have in common 
that their zero crossings, i.e., their crossings at 0 % dot gain, lie at a finite area 
coverage, i.e., outside 0 % and 100 %. However, there may also be zero 
crossings at 0 % and/or 100 % area coverage (not shown in the drawing). 
[00068] In the first embodiment 30, the zero crossing 34 of low area coverage 
lies at approximately 7 % area coverage, and the zero crossing 36 of high area 
coverage at approximately 98 % area coverage. This means that the modified 
dot gain on the basis of the modified characteristic curve of printing 30 is 
reduced towards zero area coverage in the case of low area coverages, i.e., this 
is set at a lower value than would, for example, be obtained in accordance with 
the measured characteristic curve of printing 24 according to Figure 3. In 
particular, in the range of area coverage between zero and the zero crossing 34, 
the dot gain is set at zero (ideal characteristic curve of printing) by the modified 
characteristic curve of printing. 

[00069] In the same way, the modified dot gain is reduced towards high area 
coverages, i.e., towards 100 % area coverage, i.e., the dot gain is set at zero 
between the zero crossing 36 and 100 % area coverage. 

[00070] Furthermore, the modified characteristic curve of printing 30 extends 
flatter in the area of the zero crossing 34 than in the area of the zero crossing 36 
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at high area coverages. This is "indicated by a corresponding tangent 38 of the 
modified characteristic curve of printing 30 drawn in broken lines at the zero 
crossing 34. The tangent 40 at the zero crossing 36 of this modified 
characteristic curve of printing 30 is also shown. The acute angle of the tangent 
38 to the abscissa (which corresponds to zero dot gain) is smaller than the 
corresponding acute angle between the tangent 40 and this abscissa. 
[00071] For example, the angle of the tangent 38 to the abscissa lies in the 
range of between 20° and 30° and the acute angle of the tangent 40 to the 
abscissa in the range of between 25° and 35°. 

[00072] In general, the zero crossing 34 lies in the range of between 3 % and 
30 % area coverage and the zero crossing 36 in the range of between 90 % and 
98 % area coverage. 

[00073] Provision is made in accordance with the invention for the maximum 42 
of the modified characteristic curve of printing 30 to be shifted towards high area 
^is coverages, i.e., it lies above an area coverage of 50 % and, in particular, 
|t between an area coverage of 50 % and 70 %. In the case of the modified 
IIJ characteristic curve of printing 30, this maximum 42 lies at an area coverage of 
approximately 70 %. 

ly [00074] The maximum 42, i.e., the maximum percent dot gain lies at an area 
20 coverage above 50 %. Only in the ideal case when the screen dots are 
rectangular and, in particular, square, does the maximum percent dot gain lie at 
an area coverage of essentially 50 %. However, when the screen dots are, for 
example, circular, neighboring screen dots can overlap, and this can be 
effectively taken into account by the modified characteristic curve of printing 
25 having its maximum 42 above a 50 % area coverage, and, in particular, in the 
range of between 50 % and 70 %, and, advantageously, at approximately 60% 
area coverage. 

[00075] The maximum of the modified dot gain can be determined in the 
following way: Circular dots arranged like a checkerboard start to overiap at an 
30 area coverage of approximately 78 % {n/4 • 100 %). If one proceeds from a dot 
gain in the order of magnitude of between 10 % and 25 %, one then obtains at a 
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maximum with approximately 60 % area coverage with 25 % dot gain an 
effective area coverage which lies at approximately 75 % and thus close to the 
theoretical value of approximately 78 % for the overlapping of exactly circular 
dots arranged like a checkerboard. Since, in practice, the printed dots are not 
5 exactly circular, very good results are obtained when the maximum 42 lies above 
a 50 % area coverage, and, in particular, at approximately 60 % area coverage. 
[00076] In practice, very good reproduction results have been achieved with a 
modified characteristic curve of printing 30, i.e., high color fidelity of the image 
reproduction in the print has been obtained over the entire range of the area 
1^40 coverage. 

% [00077] The modified characteristic curve of printing 30, which, in particular, is 
ftl a continuously differentiable curve, can be obtained in a simple way with a first 
y arc of a circle 44 and a second arc of a circle 46 which are joined together in 

^ such a way as to produce a continuously differentiable transition. The different 

Ml 

^j15 slopes at the zero crossings 34 and 36 can then also be set by the two different 
arcs of a circle 44, 46. 



|y . [00078] In the second embodiment 32 of a modified characteristic curve of 



printing, there is again a zero crossing at high area coverages which corresponds 
to the zero crossing 36 of the first embodiment 30. At low area coverages there 

20 is a zero crossing 48 which lies at approximately 23 % area coverage. A 
corresponding tangent 50 at the zero crossing 48 again extends at a smaller 
acute angle to the abscissa than the tangent 40 at the zero crossing 36. In the 
case of the modified characteristic curve of printing 32, the modified dot gain is 
thus only set at a finite value from area coverages of approximately 23 % on and 

25 then increases monotonically towards the maximum 42. 

[00079] In comparison with the modified characteristic curve of printing 30, the 
modified dot gain is even further reduced at low area coverages in the 
characteristic curve of printing 32, i.e., the dot gain is not taken into account at 
low area coverages up to the zero crossing 48 in the characteristic curve of 

30 printing, and up to the zero crossing 48 one then proceeds from the ideal 
characteristic curve of printing. 
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[00080] The invention is based on the recognition that it is In the ranges of low 
area coverage at a sufficient distance from zero area coverage and in the ranges 
of high area coverage at a sufficient distance from 100 % area coverage that the 
effect of the dot gain on the color fidelity is most disturbing, and, consequently, 
5 it is here that a calculated compensation for the dot gain is most necessary. 
Such a compensation can be achieved in a simple way by predefining in 
accordance with the invention a corresponding characteristic curve of printing in 
relation to the ideal characteristic curve of printing, and this has yielded very 
good results for the color fidelity. 

|,iO [00081] In particular, a modified maximum dot gain which is a predefined value 
which need not necessarily correspond to an actual dot gain is set. In practice, 

tl very good reproduction results have been obtained with a maximum modified 

p dot gain in the range of approximately 10 %. 

jl^ [00082] Aside from the formation of the modified characteristic curve of 

4j 'i 

^is printing by two arcs of a circle, other mathematical functions may be chosen to 
obtain a modified characteristic curve of printing, e.g., with arcs of a hyperbola, 
arcs of an ellipse or arcs of a parabola. Good reproduction results have been 
0 obtained when the zero crossings of the modified characteristic curve of printing 
^ lie outside of an area coverage of the plate of 0 % and 100 %. 
20 [00083] The predefined modified characteristic curve of printing is used as 
mathematical function or via predefined values of the modified characteristic 
curve of printing, for example, within the framework of a color management 
system such as Adobe Photoshop (Adobe and Photoshop are registered 
trademarks of Adobe Systems Incorporated). Such color management systems, 
25 which are described in the publication "PHILOSOPHIE UND TECHNIK DBS COLOR 
MANAGEMENT" cited at the outset, enable alteration of the image generated, for 
example, by a scanner, in any way and to any extent, by strengthening or 
weakening image elements of the individual color separations. Experimentally 
determined characteristic curves of printing are or can be filed in such programs. 
30 [00084] In accordance with the invention, the modified characteristic curve of 
printing is filed in such a color management system in order to achieve 
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compensation of the dot gain In the print. This means that on the basis of the 
predefined theoretical characteristic curve of printing, printing inks are applied to 
a corresponding lesser extent in the area coverage to take the dot squeezing 
into account so that the dot gain is set so as to substantially maintain the color 
fidelity. 

[00085] In particular, a dot gain caused by a larger layer thickness of printing 
ink can be compensated in accordance with the invention. In DE 100 03 071 Al 
and EP 1 120 445 A2, printing inks are described with which density ranges of 
more than 1.8 are achievable. Reference is made expressly to these documents. 
Larger density ranges also mean that an increased ink application occurs, which, 
in turn, brings about increased layer thickness and an increased dot gain. In 
particular, such overproportionally high dot gains can be compensated in 
accordance with the invention by predefining modified characteristic curves of 
printing with zero crossings of the dot gain outside zero area coverage and 
complete area coverage of the plate. 

[00086] While various exemplary embodiments of the invention have been 
described, it will be apparent to those of ordinary skill in the art that many more 
embodiments and implementations are possible that are within the scope of this 
invention. 
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